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dmd n 2 Qsao m^zmmtimftzmm 

[ffl&m i o i mmntm ±k s i o 2 
H05 tijfes i 02 h 

i o 5 mmm) *&im. ms \ o 2 hi o 5 mm 

fS) <D*®^7j<^M?r#ty#HMceLT^S i O2 H 



(a) 



(0) 



I I V I I I I 
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n 


105 


102 



105 



101 



m^m i ] mi£fo±ic s i 02 mzKm^TM 
mes 1 02 mz&im, i 02 m<D$m&kffls. 

m%m2l «JIBS i O2 Rtt, TEOS (Te t r 
aethylorthosi I icate) ^rSJS^fX 

ttnm2 ice«oiMWDii(j(i&ff ai& 

ot«± 1 1 0 otwToWHrt-^fffcnsc tzmn 

S«#Jf 1 *»6W*3H4 ov^-f nfr-lclE«©*Mi 

®f©HISHfc«77i£. 20 

Ctt*^ 6 ] 1 a» 5 ©v^-rn^-tcta 

So 

[^©ffM&SJW] 
[000 1] 

SffiRlfiMWsfflllcHU ADttBllctt, TEOS 
(Tetraethylorthosi 1 icate) 

*©&#x*k:£trcVDSc (ft^W«fflfiR«S© fc<k 

o^fiJcsnss i o 2 §? omw) ic«*n*iwfc*is 30 
«©*w»*«*u i 02 Hftmrc-rss i 0 

[0002] 

S i O2 WfO«SH«)»iabm t^HJcftl/C 

7-- u y^kuftf n*»wijWf ten*, c ©&isg 
a, laiMioimssttf-rsswTfTtenstoT?* 

So 40 

[0 0 0 3] 

5 c i: * g W t f £ 1 ©T-fes 

[0 0 0 4] 

fgBflT-fe*. ««i«#±k s i o 2 w&j&a-rsig 

tuISS i O2 K*JBjS1& iOz §i©Slffi%7.k 

as«s&*€r»Hawe»uTRs i 02 M«M£iar% 50 



ftffl 2 0 0 1 - 7 7 105 



[0 0 0 5] S2©Slf$5, flies i O2 

Itt TEOS (Tetraethylorthosi 
1 icate) *SS#X*K3tffl#flWR*&aftffiti: 

* vfcj&znzc t*nmt?zm 1 ©5BBK:E«©ie 

IMlOII«3fc#*ffiK«toTjSfi*-rs. Sfttt. HI3© 
aWTf*S, KWE#a*5«i, fNE3IH*l(t>ti:*JR£M)k 

[0 0 0 6] Sfcfct, S4©58RI!T?*5, 
H\ **/*7'J >yS#TlJfl^Hai#te{W&Sn*C 
SH 1 ©58i!llX«82©5Si8fc:BB«©tt* 

wr-fes, MfB^Maa, MiB#H«©ras^8oo t c 

w±i 1 oo < cwTo«Hrt-eff tense 

£31 1 ©58ig§fr&84©»ifl©v^nfr-K:i2*©«s» 

[0 0 0 7] gfct*, ^6©|g0^T'$S, SiO» 
6H 5 ©«WOV-f n^-fclH*©*aiiWOilK3Sc#* 
te^fflv>TffSi$n/c¥W*«Mt < };^T«ft-rSo 

[0 0 0 8] 

CAMS] #f£We«S«MS«©lfiK&#£i£?tt* T E 
OS (Tetraethylorthosi 1 icat 

T?»*£ftfcs i 02 ih mum) ©a®*. 
7i<m^ &6^&7m9s.fr&tmi'itoH&ifis \ o 2 

Sfc, cmtHPHc #^&StyfPH«©$&^K{fc*j 
fctt), «*fcd*n*s i (i")3y) 1?©*^ 
^ffs i o 2 is^icHBisns. 
[0009] *mftwmm-3tcMi&8mc£tii£, m 
3 tc^-r <k $ ^©.fc^c^saa^T^ fc, n 2 (g 
if?) *H»*T?o«yaa«cjt' , «Tfiv^iaftT?iaMti!© 

RRfciS^S i 0 2 £f#SC 
tco cnti, ±©<kd*^FM^I©Si§Ji:. S i (->')a 
» Jg?©**S^©S i O2 te^©B»#tt««ffi 
aS"Pfften*ft»T»**i:*it6n«. cnfcJ:^. 
N2 OSBR) HH«*T'©i5M(i:ib-<Tffi?aJ8T^S!i 

[0010] ^iS^HMW^TcS^iliJ^igSC 
istv 04ic^-rj;5ii:, mn^(o%mts i O2 

K©iJiSP7?^T*& < . M©*BA>5. 1 . 0 n mg^f© 

a«csT?a^©!!«j-fr-3fc. ^©fcfe. ^jxtfi»©gg 

^H/yfflti*Sn&S i O2 RK^LTtilKqSc 

88^IS»K«fe*i:, H5K^r«tdfc:, »M©K© 
N2 0SBR) IIS»' : t : 'T"©f^^!lil^^i:t^T/J^^ 



iOtrUVS i O2 tfH'ftc^dtett, C©»rL<£fiJc 

snfts i o 2 ©■©^^KoiRii^itfijsnsfc* 
T-*st#x6n5o cruet t>, nconx^tceH-rs 

[0 0 1 1] 

comm 

01 (a) ~ (d) , &tf02 (a) ~ (c) 14, 
«0^*fc:«*»liW©MRa#*ffih:oi,^T^ , rBiffiH 

[0 0 12] MTWi, *fgBJ3fc^5»«©^«a5t# 
*?»(ltffl©ST 1 (Shal low-Tre 
nch-Isolat ion) «|jft©SAji»Xg*^J 
fcbTKWr*. £f\ 01 (a) iCTFti: 1 }^ WB 
/SftT'&S^x/N (i/yayf^S) 1 0 l©gffifc. 
Matt 10 2a 3 S SNI102 £Jg$-f S. 20 

[0 0 13] mc, 01 (b) lC7F?&?fc, S i NH 

J:tK FwlPttl 0 2 aiTF©f x/\ (-/ijay^g) 

1 0 1 imsimcx.v*>72tu vvy=f- 1 0 zim 
j£-$ixz>o m^x, mi (c) icTnt&viCs ?Sig©& 

JRSHStlcfx/N (S/Ua^JWiJi) 1 0 l£HU h 

1 0 3mcmmm i o 4 

[0 0 14] HI (d) {C7j^<fc "5 ±ft£S 

i o 2 h 1 0 5 mam %»*r*. c©s 102 1 

[0 0 15] L©7D^ttB, TEOSft^S^ft 
aXTTEOS^UrfV-ttfl-^) ^'J3^xa 
^i^*flU:KdWKiHR»j««tU iTEOSt 

±0s 0 3rt*#S i Oz HI 0 5?RMMIft 

* 1 fc^f o 

[0 0 16] 

[81] 



KM 2001-77105 



III 






415°C 


o 2 3sa 


7.5slm 


N 2 3Mt 


18.0slm 


TEOS/N 2 3SE» 


1.5slm ! 


O3SS 


130g/Nm 3 




1.2/im ! 



[0 0 17] TEOSt^zgfi©0 3 fc£KJS;tf 

X^Cfr&IWBECVDffilcfW.T* l°lfit©KJS#*X£ffl 
^5*PfjfffiCVD}& XttiSEC VDffifcfflVTS i 0 
2 Hi 0 5«gLTfc, WTfcWJ*»SjRttn- , e* 
£>o i:c5T% ±©£?&cteo S£^tyras#x£ffl 

V^cC V D~&X"fi?!$iLfc S iOz II 0 5fc«, Jgfffc 

^SW*SS©«fttKS»»*#it*. ^©fci6, s i o 
2 Hi 0 5C*fLT\ «ffc***©^K»%««U. * 

©H*%i&#-rs&gtf&s. 
[ooi8] <in^fT9fe4&(c, 02 (a) fc^-r«ta 

S i 0 2 HI 0 5£ftLTfM!g£fr5o u©M 

aa, s i Oz ii o 5 ©*ffi**afc[*£«y»HSKic 

T5fS2#3 (7j<iR«r£) . C ©££©$»!&# 
S i O2 HI 0 5©HStCOV>Tf4^-rs 0 ftfc, ± 

[0 0 19] C©<fc3fc&Jaa#i&7 , f5i:x #£02 
(b) C^-T^^fc. S i O2 H 1 0 5©S®£CMP 
(Cherai ca I— Mechani ca I— Pol i 
shing) mK.£*)mmLTffi£?5, MWC 02 

(C) tC^fidfi:, <j7X/N (J/lj3>JWSJi) 1 0 1 

©gffifcj&SSttTVSS i NHl 0 2£|$£U ST 

[0020] (2) \mm 

KTT'«, 02 (a) K^«n*«kdftdo!eK**«y» 

HM*T-ft9^Saa^f-pfc'^©S i 02 Hi 0 5©H 

^TKwr*. ttK, toiwiLO^T, n 2 caas) 

%fflv^T«Wia* UftS^fcltK LftffSWIW*. 
[00 21] HK3t«^©S i 0 2 H l 

o 5 ©HM^fpfffi-rs/c&tc c i ) mmm. t s i 

02 H 1 0 5©^g?{fcHtC^-rf.7x-y h • x-y^ • b 
- hltt(DM&. (ID S i O2 H 1 0 5©^ffi*>6© 
^?t^©^$tefeit5S i 0 2 Hi 0 5©^ftHt 
»-rS»>x>y h •x-y*-. l/-hitfc©B8^ &lf (II 
I) S i 0 2 H 1 o 5©&$asfi*feHj?Mt:fc©H# 



(4) 



2 0 0 1 -7 7 105 



[0 0 2 2] (I) mOMffiMt S i 02 Hi 0 5©fi 
WtitMlcmZVX-V b • X>y^ • \y- bJtfcOBBft 
S i 02 H 1 0 5Ol!lfl«tWn , >X-y b • X-y^ 
•b-btfcfci, (S i 02 H 1 0 5©^X-y b • X-yf- 
• U~b) / (SftlOlV b • X-y^ • U-h) 7? 

£gsn, cnasi0 2 n o stoMMtifntiifa 

[0 0 2 3] "f ftfc^, H+fc S i -0^©*^ 

<3H©^x-y h • X-y^ • U- b«BS< £Sfci6, XHI io 
ffcilfcWrSf xy b -x-y^ • ^-b£fc*>S<&3o 

X-y h -X-y* • U-b«J^|«©*nfcifi<J&:»K 
«kK(cWr-5'}'X-y h • x-yf- • U— bitii 1 fcffi 

cj< 0 a^t, ajfflMmwtrsfxy b .x>y^. u 
w&#'>&<, ^©asssa^»ftJi©^nKjfiv>tv> 

•5 c fctc&S, 



[00 2 4] fcC?.T\ fX/\*i(SWH»ilifca< 
^XM©Jg'9(C<fc5jS7 t j©fc46^S i 

as£& s i 02 m i o 5<D®mimicmzvx.v b 
s 0 <:©£*© s i o 2 it i o 5 oiim&mm i 

$n5jit)T'^So £fc, X-y^y^ta, 2%©7 
7i«fiffl(SIi/*. 03fc«, Jfc«©fc«>£, i^ffi 

t^s„ t©tt©^a*mi«2u:^n«ji?)i? 
&$aai&&#8 o ot 8 sou 90 or, 9 

5 0t, 100 01C, 1 0 5 0t, RXfl 1 0 0*0(01 

[0 0 2 5] 
[H2] 













10.0s!m 








6.0slm 


o 2 giE* 


800°C, 850°C, 900°C 


8.0slm 

, 950°C. 1000 C C. 1050°C, 1 100°C 


fR4!&9B*lll| 


30# 



[0 0 2 6] H3fr&f!B6fr&£?fc:. N2 nn%K*S 

tfs&ioaffct, 1 1 0 orwisasaa&icfc^x-y b • 
M*T*tTofe«-a-B, ^n<ti3ffiv^ga© 1 o o or© 

JftfflaftTff b • X-y^ • b-bittf 1 . 0 6 £& 

t>, 1. lit) 

[0 0 2 7] fi£oT, ±©|g£fr€>, 
«OiWa#*jS*fflV>*l:, SiOiglO 5©H» 
«, N2 SB^T^Ma^fT^^Kirt^TffiVnaS-C 5 

*«^0«Jtfc*9ifi^tfSCfcffT?*s. c©a* 
awToi^K^ens. f $t&agB$cip 

U CtomtttHC&K), S i O2 Rl 0 5<Dm^^t 40 
nS^ft7i<*l|©?FMWfi» ; ?fi©C02 ^H 2 0^? 

c*ffcsnrafl.eg»tei*Ks#6ft*. entitle 

K, S i O2 Ml 0 5 ©Rctncfpfrf 5 S i (^3 

» s i 02 mGKfsstKW&sn 

N2 »H»T?J»Saa*ff5*Mr«J:0fefii» , 'ia« 
fSi0 2 Ii 0 5©KK^®KtK©^ntc<k«3i2^ 
< t©t#^.p.n?.o 

[0028] coj^fc, #fSilK&5«sliR©R«& 
s 1 02 si 1 0 sicjg/rrscfcfcfcs, n 2 so 



UX-ms i O2 Hi 0 5 (OHII^MiftfUKDHJtlcSti: 

do s i 02 hi 0 svmafrzvm ztzcom z\c 

fctfs s i 02 R 1 0 5©^®ftHf<:W-r«^x>y b • 
x-yf- • U-bitt©W« 

*K«W#tt, b 1 0 30fftf!IMKK 0 1 
(d) 7?f3n5hU>fl 0 3^©S i O2 Hi 0 5 

(as^SI) a&j£#:i:gk:fc^T, iSbU>^i 0 3£ 

a*Ji*nfcS i O2 HI 0 5©rtg|5tC N 06 (a) (C 

^sn^i^fcKfbkJiwo^Mtti 0 6#£<^$n 

[0 0 2 9] cna, b\s>3-l 0 3©*ia^V>fc, K 
bU>^l 0 3^\©S i O2 Hi 0 5 ©S46i&#tf 5gl$ 
P^T'illTbTLS^fe*, *U=f^-**J«-r«TEO 

s %tt\c% < ^ *n*«fbkiR«o^«ilS*w^t))i 

o«k^*5T*fflJ*iK1-fe:itllli«**fei6k:, *ib^b^ 
S i O2H 1 0 5 fcflL, N2 (g^) #HM*T-|^ 

saa^f^fco ^©^s, *waflB«», n 2 quo 
*ffl^fc«HT*a, b wf- 1 0 3©rt§Pif < t±© 



(5) 



#Hf]2 00 1 -7 7 1 0 5 



[0 0 3 0] me (b) tt, Nz Ggfg) *fl§Vrfc&ffl 

•rwffiHT**. raaa:, s i 02 mi o szmmk. 

iSiOzIl 0 5£HF (7<y» *f>7v»H«i$» 
So LniO^SApK, h- 1 0 3 rtSB© S i 

o 2 ii i o 5 fcjj?^ fio7 tfM^nSc cna, ^ 

©S iOz II 0 5©X-y^y^U-h*^ ~^Wfa\ 0 
6tfi^g|5#©S i 02 Ml 0 5£ifc'<Ti§f<&'), X 

[0 0 3 l] ±©<k5fc<:i:£B5< < ;fcfcl<:, s i 0 2 H 

1 0 5 fcfcM-saMaa-ettx «o*i«»^ifpa<, 

w zcx*m%w%iz. *%w\c&%imm<Qms&. 
##ffifc<fctK s i 02 mi 0 5©a®*»&H©sa© 

S iOz 110 5©gffi*>&©S£i:^©if £fcte 

ussiozii 0 sosawtitictt-ratfxy f • x 

[0 0 3 2] EMfi, S i O2 Hi 0 5©g®fr5©>£ 
^^©ft^lCtetfSS iOz 110 5©$»BHfcKfc*f 
«^X7 h • X-y^ • U-hJtfcOMftJ&jS-rWttH 
T*££o EMfrSBJlSfr&J:?^ SiO 2 JSl05© 
SMWtHKJlfrSf h • X>y^ • U-hitti, H© 
%Mfr<o<Dj%-£W0. 0/xm~l. 0^m©®ffl{CteV^ 

Tsjf-jre&scfca^frSo cna, wmsmntfa 

[0 0 3 3] C©lB£«k 5, *^^(C^5«S^)1©MK 
i O2 m 1 0 5©<kS$V^#£ftLT*©&Kfc2fc# 

(no siOzii 0 saMwsm&tmmmitn 
mm 

s i 02 m«0tetiiitii. Mi^fi^t^ 

[0 0 3 4] 07«C©^?^^f &©T*£!K N 

s i 02 m 0 5tiwmrz>o zlx, c©s i o 2 k 

1 0 50lR||ie#V\ *X/n (^Uni^H) 1 0 1 

icttLx, H*oaaw6B]©*i$io§i-3ai»)«**«iint> 

setters, c©§|-p3i'?jS*^ £x/\ (j/ijny 
1 0 1 fclBftfcH8*§|*jecU f/WX« 
©JjKiafc&£&©T*&£o 

[0 0 3 5] ^©fci6, ±<0± dajSMDOItt-PtS^ 



8 

Sffi«©fi»^#^}S{cj;t), S i 02 H 1 0 5 ©if 
^^©idtc^trs©*^^, 05 S iO 

[0 0 3 6] 05fr6BJ36fr&J;9{<:, N2 #B»*fc: 

isvzmmxut. $)3ooa~5oo a©§?jk$'># 

10 tfewsfiffla) 9 5 0 °cT-^ 1 5 komm w& 
#metu atnuicgfl:©**^ 1 1 0 o<ct-& 1 0 0 
kvmmmiiatffLznzmfx&Zo cn<fct>, *«w 
K&zmm.%j3mzmmLtc®G<Ds 1021105 
(omwmm, N2 »Hfttfn:*itsriMaa*jifflufc 

[0037] tfc, N 2 f?H5t*fcfeits^saawi, 

»*cfe»*«uaa) T»t4, ^asias©fiJinfc#v^ 
nso -rat)^, 7m%.z-gimmi$.<om^ffltf3ic& 

0, h 1 0 3 rt©iJHg|5, St>*|gg|5©S i (S/'J 

3» l^Mt^nx^rL^S i O2 tf£jdc£ttSo 
?-bT, c©i!ffL<£j!K£ttSS i 0 2 fcJcSS i 0 2 
Hi 0 5(ommttaifi. SfbJcJRseo^HeftoitBiKJ; 
SiWjt'J^fc^fctfK S i 02 Hi 0 5£#;©§l 

wwifcri-s. fit, »Maas«jWi<a*i:, ±© 

[0038] 05tc^n5i5c, ^a?as 
^95 otMTTtt, *awfc*siftiiiioim*#* 

UcSiOzI105 OBHS$fbtt 0 «k t) fe/h 

«fu<«j««n*s i 02 tiSKJitti^iOfe 

000 wmx'ii., s i 02 m 1 0 5 ©nijp^fbtiisjj 
40 ot-ojSo cnii, d©raST-a, MbJ<3S^©^Mti 
©atffiit<kSHliM / >i:liTL<^^nss i0 2 tc<k 
SK»itt*:i:**tB«U SiOaSlO 5±tt©Hii^ 

[0 0 3 9] C©<t9{C, *S^£ffi«ttira0ltK$ 

iMteits s 1 02 m 1 0 5 ©jujsgftsvjN 

S<f SCfctfTtS, *te, **»g|T'W#ft« 
1© S T I #}it©S46j^XS^0iJfc: LT*5gB^{c^5 

50 ttcnh:iBsfc©T?ttat/\ «*fcf, ¥#*^fi©ifs 



[0040] sft, ±X'H*ftwicmz&im<omm& 

H*S*8«R©5I-3S!> fifties IPHW&BtfT* 
[0 0 4 1] 10 

§?©^jf&#£ intf , t e o s *as3?x*icfr 
tycvDrST«$nss i o 2 micmu 

(i) n 2 HH»4"T-fjsaa^f9^fcit^ if? 
fe^mtT*£9mmcm\cft^mm<Ds io 2 

[0042] (2) Nz %m%* xtmrnznoms 

■tzcuczv. imm^^nm. Rxsmmmmm 
s^fic tfc < v^aMMSBsawtrsc wets. 
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[0 1 ] *%W©^Sfi©^ffifc«5ISiili©K®^S73 

jStot^T^-rwrffiia (*© i ) T-feSo 

[02] *%n<Ogyt<0^ffi(cffiStESBSI®eStt#^ 
ffiKO^TWBrHS (^©2) T"feS„ 

[03] *%w<Dnm<DBmic%zmBm<Dm , g&m 
mttmmLtcs i o 2 MoiuraMfcJiMMUiictftf- 

tt0i?&5, 

ffi^rjifflbfcs i 02 mvmwfrBcDmz tzvmzic 

[05] *miottommi£**mmeMK&»i3 
mzmLtcs i o 2 n©^5aa?astp/p^{tt©i8 

^fco^T^-t#*ft0T*;&3„ 
[06] tb^JK^s^^c^K^^oPpgiii^c 

"3V^TttWr*fcftOWffi0 (*© 1 ) X'&Zo 
[07] H^lc{fi«IUWOKHi8c»^^IIIIJU(ii: 

OVT«Wr*fc»0»fffiH (^©2) T"$5« 
[f3^©I«iE] 

1 o 1 Sx/n (i/ijny^ B B B ) . 
10 2 Si NK, 
10 2a Mng|3, 
103 

1 0 4 RMfcfcK. 
10 5 S i 0 2 
1 0 6 **E$&k 
10 7 Kc 




(7) 



2 0 0 1-77105 



(a) 



<b) 



(c) 



(d) 



1] 



102a S i NW102 

^ ^ f $X/\ (♦> 

,\\\SSSN KSSSSSSS3 



ya>jwsa) ioi 



102a hU>*103 



-102 
-101 



103 mmtmoA 







. . 


1 





-101 



103 S 1 ^« 105 



(i 




-600- 



800 850 900 950 1000 1050 1100 

JMtSiSS («C) 



(a) 



(a) 



(c) 



(a) 



<b) 



CH2] 



I f \ \ \ \ 



105 



105 102 



0 



101 

-V- 



[06] 



1 

J 



105 




— K107 



(8) 



#P*1 2 0 0 1 - 7 7 1 0 5 



[07] 

105 



101 



[ffifflB] ¥J«1 Z¥4MZ7Q (2 0 0 0. 
7) 

C¥tt*liE 1 ] 



4. 2 



lutes i 0 2 1K£J£j£& i 02 K^7j^^*^?5 

#Hm*T'^MfflbT, Ksioz ^ic-g-sn^tijiec 

gfc£it#S i o 2 KOMIKtctfm 
BM#B2] IWHS 1 Oz BBS. TEOS (Te t r 
a Ethyl Ortho S i 1 i c a t e) 

swwfc-rsiragufceaos 1 02 iswkk**^ 

{±w*^2Ki2«©s i 02 rnvmnftmnmo 

w#^2(ctB«g©s i 02 m<ommmiim. 

0 ic«± 1100 °c«T©i5Hrtr'ff tons c tztsm 

i©S iOz K©KHtt*#£T§9t««3c#5ttfcS i 

02 m&wutsmwm. 

[MjEMMBM«] HOW 
MiEMMi«] 00 0 4 



[JilE^ffi] 
[0 0 0 4] 

%wx°&%. c csao tn c**o tZ^tsS i O2 

m*W&&W±.\mj£*Z,TMt, tu?5S i 0 2 
Jft& KS i O2 K**3!l»*«€y»H*f -PJIMflai/ 
T. ISS i O2 JUtc^SnSitufBC (J^HO (zk 
X) fc*WtbTH»HcSttHS**l8fc**trS i 0 

3] 

MIE*fMSt«] 

MIEftft*S«] 00 0 5 
[ffilE^fiH 
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